Peptides other than the neurotrophins that can be cleaved from proneurotrophins: a neglected story.
The members of the family of neurotrophic factors known as neurotrophins, NGF, BDNF, NT-3 and NT4/5 are known to be cleaved intracellularly from immature precursors, the proneurotrophins. NGF and the other neurotrophins regulate neurite outgrowth and neuronal survival during development via binding to Trk receptor tyrosine kinases and the p75 neurotrophin receptor. Surprisingly, the proneurotrophins were shown to be also biologically active ligands. ProNGF and proBDNF induce neuronal apoptosis via binding to a complex of p75 and sortilin. Therefore, life and death seems to be a delicate interplay between 'cleavage' or 'not cleavage' of the proneurotrophins. However, there is a third aspect to this story. In general, peptide-hormone precursors are known to give rise to several biologically active peptides from one precursor molecule. The paradox with the proneurotrophins is that although they have several additional potential cleavage sites that would necessarily give rise to other peptides besides the neurotrophins and thus new members in the neurotrophin family, this aspect has been largely neglected. This article aims to review evidence for biologically active peptides other than the NGF and NT-3 that can be generated from the proNGF and proNT-3.